Abstract -Analysis of the selection index, the niche breadth and the niche overlap of 10 species of wintering ducks in 11 wetland areas of the Campania region between January 2003 and 2015 revealed that the distribution of the species in the examined sites was not casual. In fact, each species actively chose their wintering area. Using selection index, we were able to measure the species' preferences and nonpreferences for the 11 examined sites. By calculating Shannon-Wiener entropy and its normalized value (Evenness), we determined niche breadth; the Morisita index allowed us to check niche overlap.
IntRoDuCtIon
The monitoring of wintering ducks has greatly increased in Italy over the last two decades and has led to an increase in publications on trends in individual species (Bon et al., 2005; Guzzon et al., 2005; Arcamone et al., 2007; Brunelli et al., 2009; Fraissinet & Cavaliere, 2009; Tinarelli et al., 2010; Pedrini, 2011; Bon & Scarton, 2012; Saporetti & Carabella, 2012; Zenatello et al., 2014; Fraissinet et al., 2014) . However, there are still too few papers on birds as environmental indicators for us to determine community indices (Boldreghini & Dall'Alpi, 2005; Virdis et al., 2005; Bon & Scarton, 2012; Longoni et al., 2014) . Here, we provide an analysis of the wintering of 10 wild ducks species in Campania, determining which species has the widest niche breadth and which has the greatest niche overlap. Our findings support the hypothesis that the choice of wintering area is active rather than casual. We also provide a quantitative, predictive and inductive basis for improving wetland management and planning for environmental preservation.
Study area
The northern part of the Campania Region is made up by the Caserta Province, which extends over 263,900 hectares (corresponding to 652,111 acres). It is constituted by alluvial plains created by the rivers Volturno and Garigliano, it is mainly formed by plains with isolated mountains and hills such as Tifatini Mountains, Mount Maggiore and Volcano of Roccamonfina. However, going inland, we find hills which become gradually higher and then suddenly give room to high mountains with the Apennine chain of the Matese mountains, which marks the border with the Molise Region. ISPRA (the Italian National Institute for Environmental Protection and Research) has identified and codified 20 wetlands (Baccetti & Serra, 1994 and following updates), but only 10 resulted suitable for wintering ducks, which regularly visit those. Two macroareas can be identified: Apennine and Subapennine wetlands, including 6 wetlands, and Litorale Domitio (Domitia Coast), located at sea level, including 3 wetlands, among which Lago Patria (Patria Lake), in the Province of Naples. Because of its proximity to the wetlands of Caserta coast, it completely falls into this macroarea. A couple of sites don't fall into these two macroareas, since they are located on the Volturno river plain. Here follows a synthetic description of the examined wetlands with specific sites detected for each wetland. In Fig. 1 Macroarea of the Litorale Domitio (Domitia Coast) 9. Variconi (38.8 ha) -Brackish ponds behind the dunes, located along the Caserta coast, near the mouth of the Volturno river. They are separated from the sea by a sandy beach and they feature reedbeds, tamarisk groves, rush and glasswort marshlands. They are monitored through 9 observation points. 10. Soglitelle and Canale di Vena (99.7 ha) -Basins and swamps located in a territory characterized by intensive livestock and agricultural activities, near an irrigation canal. It's monitored through 11 observation points. 11. Lago Patria (Patria Lake, 221.1 ha) -Brackish water lagoon of volcanic origin. Its banks are partly natural and partly artificial. This site features willows, reedbeds and grasslands. It's monitored through 9 observation points.
outside the Macroareas 7. Salicelle (26.5 m. a.s.l., 25 ha) -Reservoir located along the Volturno river, with banks surrounded by willows, fruit trees and reedbeds. It's monitored through 3 observation points. 8. Lago di Falciano (Falciano Lake, 10 m. a.s.l., 8.5 ha) -Small lake whose banks are surrounded by willows and reedbeds. It's surrounded by a large farmland, with fruit and vegetable cropping. There are 2 observation points for census surveys.
MAtERIALS AnD MEtHoDS

Sampling protocol
In the 11 examined wetlands, during the months of January of the years 2003-2015, counting has been carried out from 64 observation points, which so far have remained unchanged. The observation points were chosen based on opportunistic criteria, therefore some spots were chosen because they were easy to reach and offered a wide view of water surface, allowing a complete overall view of each wetland. Counting was done using 20-60× telescopes during the central weeks of January, corresponding to the periods indicated by IWC for the wintering waterbird census.
In order to avoid double counting, in the last few years monitoring has been carried out contemporarily in different wetlands.
Only 10 species of regularly wintering ducks, on site for at least 9 consecutive years, have been considered: Common Shelduck (Tadorna tadorna), Eurasian Wigeon 
Data analysis
In order to support and check the hypothesis that ducks actively chose their wintering wetland, we used the selection index with its respective 95% confidence interval (Manly et al., 1993) , which consists in comparing the site use ratio for each single species (N. individuals in the area / N. total individuals) to the availability ratio of a specific site, with regard to its surface, compared to the total surface of the site. The abundance of single species has been considered by summing it up for all years of the research period. As for the confidence intervals, the Bonferroni correction was applied, in order to keep constant the error of the first kind (α). For the niche breadth, the descriptive Shannon -Wiener Entropy (H') index was used, as well as its normalized value, Equitability J = H'/H' max (Margalef, 1958; Cazzolla Gatti, 2014) . The Morisita descriptive index (Morisita, 1959) , was used to measure the overlap level of niches among the species. It is based on the resource use ratio (N. individuals in the area / N. total individuals) for each specific site.
RESuLtS
Tab. 1 reports lower and upper limits of 95% confidence interval of selection index, intended as preference, non-preference, random and absence measures. It can be noticed that Common Teal, Mallard, Common Pochard and Tufted Duck are more ubiquitous than other species. On the other hand, Northern Shoveler and Common Shelduck are very selective and they prefer a specific wetland. The Eurasian Wigeon prefers wetlands with large water surfaces, while diving ducks -Common Pochard, Tufted Duck and Ferruginous Duck -show a strong preference for the Mortine wetland, which results in very high values. The most popular wetland is the Variconi coastal ponds, which is preferred by 9 species out of 10. Finally, it must be specified that this Table doesn't only indicate the most favourite wetlands by species, but it measures their preference.
In Tab. 2 are reported the niche breadth measures of the species in all sites, using the Shannon-Wiener H' index and the Equitability J = H'/H' max . It's important to highlight that different species of ducks have very different niche breadth, going from the less demanding Mallard, Common Pochard, Common Teal and Tufted Duck, which are quite common, to the very demanding species: Ferruginous Duck, Common Shelduck, Gadwall and Northern Shoveler.
In Tab. 3 are reported the overlap measures of all species in all sites. You can notice that the Common Shelduck is a species with a low niche overlap compared to other species, because it visits different wetlands compared to other duck species.
DISCuSSIon
Our data (Tab. 1) gives evidence that the 10 duck species examined actively choose their resting areas during the wintering period. Indeed, our analysis confirms that the heterogeneity of wintering sites is due to the different ecological needs of each species. For example, diving ducks definitely prefer the Mortine area, while the Common Shelduck and Northern Shoveler are very selective and show a strong preference for specific sites, the former preferring the flooded basins and swamps Tab.1 -Selection index and 95% confidence interval. Values in bold = Prefers; Values in italic = Not prefers; Values underlined = Indifferent. / / Indice di selezione e intervallo di confidenza al 95% Caratteri in grassetto = preferisce; in italico =non preferisce; sottolineato = indifferente The level of attraction should be evaluated in the future so that it may be applied to conservation and reproduced at other sites. By measuring the preference of various species for different types of wetland, we have highlighted the great importance of conserving each one. In fact, the vulnerability of a species depends not only on its numerical relevance but also on its ecological preference, which can be more or less extensive (Primack, 2000) .
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